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(54) FILLER METAL FOR Ni BASED HIGH Cr ALLOY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a filler metal for an Ni based high 
Cr alloy which has an excellent weld crack resisting sensitivity. 
SOLUTION: The filler metal has a composition containing, by weight, <0.04% 
C, 0.01 to 0.13% Si, <5% Mn, 28 to 31.5% Cr, <1.8% Nb, 0.5 to 1.1% Al, 0.5 to 
1% Ti (wherein, Al+Ti: <1.6%), 7 to 1 1% Fe and <0.5% V, and further 
containing, as inevitable impurities, <0.02% P, <0.015% S, <0.01% O and 0.002 
to 0.03% N, and the balance Ni. 



15 

14 
1* 

•2 
It 



i; 



0.1 



Q.I 5 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAVFaqxXDA41 531 1 473... 2006/04/03 



(19)B*ffl#fF/r (J P) (12)^H#0f^$S (A) (ll)ttttttKftM** 

-311473 



(P 2003-31 1473 A) 
(43) &IB ¥-msmiR 5 H (2003. 11. 5) 



(51) Int. CI. 7 »S>JE# FI ^-K 

B23K 35/30 320 B23K 35/30 320 Q 

C22C 19/05 C22C 19/05 B 



*f»* «fcfcJ*©*fc2 OL (i6I) 



(21)tH^#-^ *8H2002-116595(P2002-1 16595) 


(71)tHKA 


000006208 








(22)ffiSH ¥^14^4^183(2002.4.18) 




*«m*K«m-T s 1 6# 5 * 




(7DWSA 


000227962 












JtOSttBtifeKIRiE 1 TB13#8 -5* 




(72)«II3# 


#ffl J?* 






A«»«#TfTM#BTffS 2 TB 1 # 1 n 










(74)ftSA 


100100077 






#a± a* as wi«) 








(54) mmv&m n isjuc r^ffl»m» 



(57) 

[MM] B»»«ini(5SttK«nfcN iiiSCrM 

*S%T\ C : 0. 0 4%OT, S i : 
0. 01 — 0. 13%, Mn: 5 %J^T> Cr :28- 
3 1. 5%, Nb : 1. 8%KT, A 1 : 0. 5-1. 
1 %s T i : 0 . 5-1%, (fib, Al+Ti : 1. 
6 %J£(T) , F e : 7 — 11%, V : 0 . 5 %&CF^ 

^ru ^^iz^m^m^otLx, p-.o. 02%^ 

T\ S : 0 . 0 15 %J£TF, 0:0. 01 %£TF\ N : 
0. 0 0 2-0. 0 3%m, »«tt*N IfrS&Sifi 




0.05 



0.1 



0.15 



0.2 



( 2 ) 



1 

m&m i ] mm%x\ c ■. o. o 4 %£tf, s i : 

O. 0 1-0. 13%, Mn: 5 %£TF, Cr : 28- 
3 1. 5%, Nb : 1. 8%KT, A 1 : 0. 5~1. 
1%, T i : 0. 5-1 %, (ffiU A 1 +T i : 1. 
6 %jy.~F) , F e : 7 - 1 1 %, V:0. 5 %&>T&^ 

*u 2*>\zyfpsm&)^my9tLT. p-.o. 0 2%« 

T, S : 0 . 0 15 %^T, 0:0. 01 %£TF. N : 

o. oo2~o. 0 3%m, £§«$^n i 

[»*3S2] tt*%T?, C : 0. 0 4%£tT, S i : 
0. 01-0. 13%. Mn: 5 %KT, C r : 2 8- 
3 1. 5%, Nb : 0. 1 A 1 : 0. 5-1. 

1 %, T i : 0. 5-1 %, (fit,, A 1 + T i : 1. 
6 %&Cf) , F e : 7 — 11%, V:0. 5 %UTF, T 
a : 0. 0 l~3%£-^rU £ S> 
LT, P : 0. 0 2 %«T, S : 0. 0 1 5 %UT. 
0:0. 0 1 %£TF, N:0. 002-0. 0 3%£-^ 



10 



*8H2 003-311473 
2 

[^©fftffl&lftiig] 

[0 0 0 1] 

r&&<Dmmmmmmz&r), mz, wmmmnm^ 
mmmzm-rz. 

[0 0 0 2] 

[*£*©&#] Sift, 3 0 0-3 5 CCOSSMT^a-r 
m-0t&\Z&tlfc6 0 0-e-^fflV^tlT^i-g.o 



[0 0 0 3] 
[3£1] 



[*%-e^t-fcro«t-r-5. 







1 <t¥jftft CM*) 


6 9 0 


ASHE Code 
Sec li-B 
SB-163 
UNS K06690 


C 


Si 


Mr) 


s 


Ni 


Cr 


Cu 


Fe 


ai5WT 




i.ojut 


0.015 
JUT 




27.0- 
31.0 


0.5JUT 


7.0- 

u.o 



[0004] z\<D6 9 o^^m^xmm^i^mmt^ 

\z®Mhtz&?>-&&zmtoL, ®mm<Dms.^mvK 
wsmm in* £ -s rc * c ?g ja*t & &g t -r -s. . 

:i©»ttl*NcHLTB:. T*U (The Americ 



30 



an Society of Mechanical Engineers : ASME) ©AS 
ME#-f^S.^JE^§g|as (ASME Boiler and Pressu 
re Vessel Code : J^T, ASME Codetta?) 

[0 0 0 5] 
[*2] 





«1* 
















(SI 


t*) 












6 9 0 


ASME Code 


C 


Si 


Mn 


P 


S 


Ni 


Cr 


Mo 


Cu 


Nb 


Al 


Ti 


Al+Tr 


Fe 


Other 




Case2142-1 
UNS HO6052 


a 04 

JUT 


a so 
jut 


t. 00 
JUT 


0.020 
JUT 


0.015 
JUT 


Bal. 


2& 0 

31.5 


a so 

JUT 


a 30 

jut 


a 10 

JUT 


1.10 
JUT 


1.00 
JUT 


1.50 
JUT 


7.0 
11.0 


a 50 
JUT 



[0006] 6 9 0&&®tf<Dffi.)&-eab2>m.i ttiJfct 

n\XW \Z, &mtf(DM1B.J&%6 9 O^tB 

1tO*ftSr|»<fcJ6(CMo, Nb, Al, TiM'Al 
+ T i ^*t$lJ|S*l)DATV^„ -€-©ffi, ASME 

code KK^&etrr^&v^. mmzitmmtt^m 

e>©^#r^Jfc«ttl(i. Co:0. 05%, 0:0. 00 
4%, N : 0. 0 0 2%-eab-So 
[0 0 0 7] 

[«WsW**L«k 3 £?-*««] 6 9 50 



ffi © WK <fc tfB»»«ntt& if tc a w T 

jSttWnJKSttOjS^^-XT 1 ^ h© 

[0008] &±©^w««£#ife-r.6fc 
Stttc«nfcN i assc r &&mmtnm*i& c t 

[0 0 0 9] 



( 3 

3 

if- K \Z £ 3 fc £ C 3 «ttfiT«n i ««# 

*»WWL&. tLT, *§gU!#«, £&4>©S i©^fr 

-r&toft, *%m©n iSitsc r ^fflttAw », as 

%-e. C : 0 . 0 4 %&TF. Si :0. 01~0. 13 10 
1 Mn: 5%£^T, C r : 2 8-3 1. 5%, Nb: 
1 . 8 A1:0. 5~1. 1%, Ti:0. 5 

- 1 %, (fib, A 1 +T i : 1 . 6 %£TF) , Fe: 
7-11%, V:0. 5%J£TF£^rb, ^CK^pJM 
M^FM^tbT, P : 0. 0 2%&Cf. S : 0. 0 15 
%iJ(.T. 0:0. 01 %jy.T, N:0. 0 0 2-0. 0 

[ooio] htic, iiaftinttfc^w*^^©^ 
&tf*©**r«©iSj©Bfi&«ifl-r*. ctts^^t 20 

M^«i£#&bTCM«0 %£>S;L0. 0 4%£TF£:b 
fc. S i tt*»B*fcJK*«UH**rbT4SD, -t©3&»* 
WTfc^fCttO. 0 1 X£l±©*iq!9*j&HT**a«, S 

1 t*ss«tu«gtt«ti«< &a©Tr, s i 

»tt0. 0 1-0. 1 3%itL Mn«^jSB${cflJi^ 

s*H«b»«F»»ntt*fflnH-r«a!S*«**D. z.<d® 
*«, Mnis5%*iiTijtint, mmm\z7.^if 

[0 0 11] C r \m-k&fa±<Dfztsb\Z&m<D7tmi?$> 

2 8Xa±*«i&lT**. 3 1. 5%£SA-5£ 

«te2 8~3 1. 5»ibfc. Nbtt^ft«jci 
T, gi5B!l«*|fl1±*-B:*36t. N b*©Jf MMfigSfiJ 
tt^§tt£©T$1*3©TNb»«0 1 . 8 % 40 

[0012] a i tt»ipa-*»«-rst*i=jift*aiL 

5£L3lft©5S:#JrSF-^-rs©T, -^©^usa-rfc* 
0. 5 XSt±©»lP*«j&KT?**)i<, ^«i©msp«^FS 

* (CX 7^514 b, gg^itt^fc^t^CTO. 
5-1. UiLfe. TiliAltRI, 

T i Ni bTflrfcBb, ffli^tWt^t. 31 50 



mm 2 003-311473 
4 

o. 5 %^±©«ip^£-STab-5^\ Ait.mwzmm 
c>WiM*m& t ¥izx7?&5££.L, mmftm&&&{t2 

tSCTTiHO. 5~ 1 XtVfc. A 1 +T i (DMIm 
ttft*JWiLTOf^fflKtt#3»T?***»» A 1 +T i * 

L<^tStSOTAHTiittO%$mi. 6% 
[0 0 13] FeB6 9 0^©i5&SCrI©I^ 

fi£oT, Fe«7~l 1 %thtc. VttVhU-y^XfC 
H»bT9HHfi«*|ft±S"a-**». 0. 5%^§i 
ffitt^iSTTS. foT, VttO. 5%£rF£bfc 
[0 0 14] PttN i (N i — N i s P 

€rf^f3» *»SHItl«Stt*i*»*7CSlfC*SO 
T, MlH^&Wifil^i, )I£ftMlfifcMg8t£© 
flST£JS<©-C\ PBO. 0 2 %jy.TtL.fe. SliPi 
HCiptN i £1&ffliM.(Dl*km (Ni-Ni, S,&£) 

4>&U«i:cfc^©TSteO. 0 15%£TFi:bfc. 0« 

isatt#©*fi9ifle*»<"ra. oummmnm 

§tt£i«i6£©T0. 0 1 %£TFf~-f S^t^'MSb 

WS©K#<»£jg«>5 -5,. fib, N«T 

i^i'i^ft^ (T i N&f) SffcO, 3IS3S?ft£&# 

■^©-estawtasitrrs. N«-g-#»©itjpt^tc^i 

^9IS©|Bl_htr?F-^-rSdt, 0. 0 3%&mx-Z>£M& 
Itt^fiTtS. 0. 0 0 2X*iTI«ffl|S 

&/}s2^(DX\ NttO. 0 0 2 — 0. 03%iLfc. 
j^, MoCotATteO. 5%MT. Cut'-^TteO. 
3%«T^*£*lT^fc£bTfc, *^^©3f)*fC*K 

[0 0 15] Sifc, #Si^©N i*jgC r^&ffligjpt* 
tt, a*%T> C : 0 . 0 4 %£TF, S i : 0 . 01- 
0. 13%, Mn: 5%KT, C r : 2 8~3 1. 5 
%, N b : 0 . 1 %£TF, A 1 : 0 . 5-1. 1 56, T 
i : 0. 5 - 1 %, (fib, A 1 + T i : 1 . 6 %SK 
T),Fe:7~ll%, V:0. 5 %^T, T a : 
0. 0 1~3«mU $e>fC^BTMM^M^Ii:b 
T, P : 0 . 0 2 %J^T, S : 0 . 0 15 %^T, O : 
0. 0 1 %JJTF, N:0. 002-0. 0 3%^#^, 

[0 0 16] KTtC, ±C*JPttfc*JtS#riE»©f^ffl 



( 4 ) 



fc. s i tem&m\zstiWLftm&mi>T£iK), 
WTfcJ&ttto. o i %jy.±o^Ja*^s-es&sj6t, s 

SttO. 0 1~0. 13%ibfeo Mntt^KffcJJiK 

sftH£L»»^nttft»iiiiTS3»*#*0. c©$j 

*«, Mn*^5%^eATm5tJn-r^t> iggHffCX^ 10 
©»*nft*<U *StfNKtt«*fl:*-ar*OT, Mn 

[0 0 17] C r ttW*tt|fi]±©ft»fc#£©7C*T* 

2 8%K±WST»§. 3 1. 5%SS^.-5i 

»io»ojsjfti^o«MBiftixtt«»WL<»{k-r*©Trc r 

1H28~3 1. 5Xi L&. N b ttJftg<blfeJI!*j$7C* 
"C, 9l«llftSiai±S-a:**t, Nb»©ifJq«W^jgfiJ 
n^g14ft&fc$i*-3©T-Nb»te:0%ftj@;tO. 1% 
filTfcLfc. 20 

[0018] a i «:i§*n«£^git-3 i * \zmmmiiv 

Tm^2>tet>\ N 5fc j£{fc:5c* t IT^MI * © N ft H 
5tb5ftfl|036:#fc^F#TS©T, ^©2!)*fttiU-rfc#> 

o. 5%£t±©«jn^st?i&s^, jSfijogsanttigjs 

>fl:X7^4L, *J*fMltt«*fl:S**«!)Tf0. 
5~1. lXiUfc. TlttAliHi, *<MWt** 

t^OTTiBO. 5~ 1 A 1 +T i ©8s2)P 

»4WBttliLT©fPfflfcJ3:#jaTr*a«t, Ai+Tii 

b < MS t^OTA HT 1 1(4 0 % i&IA 1 . 6% 
[0 0 19] FeB6 9 0^OJ:36lCrlOi^ 



#IB2 003-311473 
6 

%*iT(ixy-;^4^f L<&s„ it, ii%£ 

j@ a t jft *i k asjp -r * i £ ^ m ± « i tut ft aw t * «■ * . 

foT, Feli7~lUiLfc, VliYhUy^C 
H»LT9l3B3MEft|fiU:SttSj&», 0. 5Xftj8A.5i 
£1£#tftT9'S. foT, VttO. 5%«T£Lfco T 

*efflft»<u w^jgs!in®sttft(6]±$ii-s 0 

HftttiTfc&Clte. 0. 0 1 %\&±.<Dmsaifi>&Wli1b2> 

■&*©T, TaittO. 0 1~3%tLt. 
[0 0 2 0] PttN i t^Sl!^©*ft (N i -N i, P 

ffiTftJS<©T% PttO. 0 2%£tTiLfc. SttPi: 
HU«fc5ICN i £<BSl!^t©*ft (N i — N i, S.ttfi) 

ftfpo. *»tRin«sttfti««>*7c*T?»o, 

5fcfc:V>K£J;HC!>"CS«0. 0 15%^Ti:bfc„ Ofct 

SttftiS3t>-5©T0. 0 1 %£tTfw-r-5C£*ta*L 
V>„ NttOtRC^pfC^BjjffiM^MfeTfeO. ^©^ 
*a©IS#fflftSJe>-S^<h««STafe?) 0 fib, NteT 
iteEtmt®) (TiNSi') ftfPD, 3l3fi3l«ftefc# 

-r-sw-ewawc^inrrs. N«-g-^r*©iti)P£*fc^i 
«as«oift±fc«F#"r*a«, o. os^^sisi 

Itt^fiTtS. 0. 0 0 2 %*m?te^-©$||R 

*t/jN$Vi©T\ NttO. 0 0 2~0. 0 3%tLfc. 
Mol^UTHO. 5%&T, Cul^UTBO. 

W^#ft#^L«t>©Ttt^:li„ 
[0 0 2 1] 

mmm) #i\z. mftmtem&m*:m\,fT*$&m&mz 
mm\zmw?2>. 



:t3^TfMGftff 5fc 
4ft^«Lfc„ 



i§JP#*©S i ^W*©jfiiEflfi{c 

[0 0 2 2] 
[«3] 













;*«%) 


No. 


C 


Si 


Mn 


P 


s 


Ni 


Cr 


Nb 


Al 


Ti 


Al+Ti 


Fo 


N 


0 


V 


1 


0.007 


0.O8 


1.97 


0.003 


0.0014 


Bai. 


29.03 


1.65 


0.07 


0.59 


0.66 


7.53 


0.005 


0.002 


0.01 


2 


0.02 


0.013 


0.33 


0.002 


0.0005 


Bal 


29.7 


1.65 


0 09 


0.22 


0.31 


8.7 


0.006 


0.002 


0.01 


3 


0.008 


0.14 


4.75 


0.005 


0.0005 


BaL 


29.2 


J 63 


0.01 


0.6 


0.6 


8.6 


0.009 


0.003 


0.01 


4 


0.02 


0.15 


0.55 


.0.003 


0.0005 


Bal. 


29 


1.65 


0.7 


0.6 


1.3 


7.6? 


0.01 


0.002 


0.02 



[0 0 2 3] X.iZ. tfMRbfc*atft 1 ~4 ftffl^T, A 
UX b U-i >tt!kfcJ:*8»«ttffMBftff-3fc. 

umiz&r>Tm£Lizm&nnffiffi<z>mn&z<D'£iMm 

i©ffiMftW*L&. 50 



[0 0 2 4] ISJftftEll fc^f. R0J;D, SiMi 
5. -£LT, S l^&ifiO. 1 3%^T, $PSL<« 



( 5 ) 



[o o 2 5] — mmm2— [0026] 
^•tfcftomuatt 5 ~ 1 2 &fcmhfco 



mm 2 003-311473 
8 



mm 










m 




> (M%> 


No. 


C 


Si 


Mn 


P 


S 


Ni 


Cr 


Nb 


Ta 


AJ 


Ti 


AH-Ti 


Fe 


N 


O 


V 


5 


0.011 


0.09 


4.7 


0.005 


0.0004 


Bal 


28.8 


0.02 


0.8 


0.9 


0,7 


1.8 


8.45 


0.006 


0.003 


0.03 


6 


0.008 


0.13 


4.76 


0.004 


0.0005 


Raf„ 


29.2 


0.01 


1.73 


0.9 


0.7 


1.6 


8.45 


0.006 


0.002 


0.03 


7 


0.011 


0.09 


4.72 


0.005 


0.0004 


Bal. 


28.8 


0.02 


1.9 


0.9 


0.7 


1.6 


8.45 


0.006 


0.002 


0.03 


8 


0.011 


0.1 


4.72 


0.005 


0.0004 


Bal. 


28.8 


0.02 


2.57 


0.9 


0.7 


1.6 


8.45 


0.006 


0.002 


0.03 


9 


0.033 


0.11 


2.83 


0.001 


0.0013 


Bal. 


28.8 


0.005 


3.05 


0.9 


0.44 


0.44 


8.78 


0.004 


0.0003 


0.1 


10 


0.008 


0.11 


4.94 


0.006 


0.0004 


BaL 


29.2 


0.01 


2.75 


0.9 


0.6 


1.5 


8.6 


0.009 


0.002 


0.02 


11 


0.008 


0.15 


4.88 


0.004 


0.0005 


Bal 


29.2 


0.01 


0.002 


0.9 


0.6 


1.5 


8.6 


0.009 


0.002 


0.03 


12 


0.011 


0.07 


5.1 


0.005 


0.0004 


BaL 


28.8 


0.02 


0.002 


0.9 


0.7 


1.6 


8.45 


0.006 


0.002 


003 



[0 0 2 7] ffs»Lfc»Jn*f5~l 2£fflHT, 

mmm 1 tHtwwx h w >m.mz^.^m^nmw 

tt£ffo£. fit, &i£AP**5~l 2t©Ta^ti 
[0 0 2 8] ife**H2{C^-ro RB^O, Ta%mm 

me>mm\zftvT-eiftmw&TLx^< it*si»$n 

20 



[0 0 2 9] 

mm&mnm&mz&tifzN iisscr &&%mmtt* 
mmiDffimtmw] 

[01] nnwi \z&i-f2>-&&tp<Ds i^fratjgjg 

[0 2] SHi#!l2fc*W*^H»©Ta-&*r*i:»aE 



1] 



[0 2] 




15 
14 
13 
12 

11 

10 

1 9 

J 8 
* 7 
» 6 

5 

3 
2 

1 

0 



0.1 

Si***(%) 



1 2 



(72)%^# JIIP 18- 

ft*KK##^#Hr«fS 2 t s 1 # 1 n 
ft»»WFffftjtKfPBa«wr-Ti 1 # 1 



^mmwr^mKmmmm-rm 1 # 1 



003-311473 



»HJKSftifr4>IR7800»tt B*^x;i/>? »MK«:lt:Tfr**7800#iffi B+^x;^ 



